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A experit nent was ¢ uried out in thewinter of 1994 althe out 1001 Geophysical
Rescarch Facility (GR17) in the Cold Regions Rescarch and Engineering, Laboratory (CR-
RY¥L). The purpose was to study effects of snow cover on C band backscatter from sea ice.
The ice sheet was grown in the CRR 11, GRIF pond filled with sca water of 30°/00 salinity
wilh a st composition similar to that of typical seiy water. The dimensions of the pond
were18.3 mlong, 7.62-m wide, and 2.14 -1 deede A novable gantry provided the sup
port 10 mount the ant enna and RE subsystem of t he C-band polarimetric scat terometer
atabout 4 m above the surface of” theice sheet. A tent wassetup nCaracorer of” the
no1rx where the seatt cromet er cont roller waslocated.  Onone side of the pond, corner
reflectors and a mctallic sphere were dep Joyed for the scatterometer calibrations. The sea
ice sheet wa s grown to a thickness of about 30 e I 'ien, an arca on the ice sheet was
exposed. by partially removing, the roof” of the por (1, to asnow fall to an approximately
10 cmmthick accumulation. The snow- covered sea ice arca was near er to the scatterometer
corresponding to smie ]l incident angles.

Iully polarimetric covariance matrices were measured at different azimuthal angles
along: the scatterometer scanning tracts from near to far v ange corresponding to incident
im}g‘](‘S f1 om 20° 1o 5O° . The biawckscatter for both vertical and horizontal polarizations
@roppe@ byddBfrom 20° to 30° mcident angle. “1'11( averagedbackscatterhadlittle
crange from 35° Lo 45 incident angle, and 111( *11 plummetedby 6-8 dB from 4 5 to H5H°.
At 4D meident angl ¢, thebackscattersignature bohaved distinetively fromthe 1 S])0115(%
at other meident angles: a sharp inercase in crosspolarized ratio, astrong decor relation
(CJ Tectbhotvy cenhorizontal and vertical 1711110 1)s, andalarge variation in back sciitter at
different azimuth angles. A geometrical analysis of the scatterometerset 1) SiloWs that
these responses are consistent with the scanming 0of the scatterometer incident angle from
thesnow-coveredarcato the bare sca ice across the snow line at 45°. The polarimetric data
sugeest that the snow- covered sca ice hasthe lollpll-silPfAC (" scattering characteristics at
small imcident angles, the snow line introduces different scattering, mechanisis at different
polari zations, and the hare 1ce has t he volume scat tering properties atlarge ineident angles.




